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Description 

[0001] This invention r&iates. !o organic electroluminescent (EL } devices. More spedfssaisy. this invention relates to 
euseofa ;?s^s a gar.it f sng f the s ctr n ransf; h ; y r r mi.«i yer organic EL d«»vkx 
s c to be highly efficient add ar© capable > pre ng swk - ^ 

Useful applications such as fist-pane; displays have been contemplated. Representative of eaflmr organic EL devices 
>re US-A-3,1 72.882. USP-A Z i i , Ba ' t e e - J R 5 

Vos. 30, pp. 322-33*. 198S; and US-A-3.710.187. Typicai organic emitting matenais were formed from a conjugated 

od V ho \ 5 t 

n) thraeene. phimanthrene. pyrene. Oeneopyrene, chrysene, piceae, caroaaohe. fiuorene, ^ n e t i quarter- 
p^ \ s on > i ' " - , 1 v 

3 3 f <•<. 1 v ^ l ' I,, vl» 

f r i < > v ift^mr ^I'^i 

this organic EL medium *vas highly resistive and the 12 L. device required a miai-vety t voltage pi 00 volts) < -> >r. 

m 0003 < i f ! e i * 

> ^ > s ~ i 1 3 l (. n t • ^ - " 

and cathode. Herein, the organic el. medium is defined as the organic composition Lste/psn the anode arm cathode 
i U in a basic two-layer EL device structure, one organic layer is specifically chosen to inject and transport 
doles and the ether organic layer is specifically chosen to inject and transport electrons, tub imedaee between the 

2e ;*o dryers provxies ae efficient site for the recombination of the Injected hole-electron pair and resultant electrolumi- 
nescence. The extremely thin omense EL medium offers reduced resistance, permitting higher current densities lot a 
given level of electrical bias voltage. Since hght emission is directly related to currant density through she organic Ei. 
meditmy the thin layers ceupied with irmreaaeo charge injection and iramrpod efficiencies have *. i acceptable 
Ugh; mi r levels I example brightness levels capable of being visually defected in ambient lights to he achieved 

VSif 1 ^ < i e to + (f ! ! i V v 

[00041 ! - - - h ■> - ' ' *- ci s <.-' 

US A 4 "=V0 1i? -cV^ 1. US-A-o 1 62 US-A- 
5.150.006: JS-VS S-is.S7s USAhP/sdcp JS-A-5,061,569; US-.* £ - 8 >~A-S,G4?.6$? 

US»A-4,§50.950; U8-A.4.768.2S2, US-A-5. 104.740; US-A-5.227,252; US-A-5, 256.945: US-A-g.06S.975. and US-A- 
ss * \\ ' ' me US-A-5 1?6 ?U m-A 5 14? 3J3, US-A-5 3d0 i U US ft-t 458 977, 

t>00^ O > I I ]lli l I 

EL materials \\*t »v*c pnni.su n. . • . ■ . ne combination of the rlesirsbis 
i y ^ t nportant is the pro t 

efficient, blue PL. mate cosrncie to produce older EL < >y t rooaes 

33 segmM ' n- ,m ^ l id ^ ' t< he P b C ' 'i * ^ <. 

«! s ( dye This hospgaest energy Pansier scheme has been ciscassed in US-A-4.7fi9.292. Similarly a red EL 
color can do produces by doping the Line EL host material with a tec ovmt v v * o « - 

s i tsida the biue EL. envde < ->e EL emiss 

'smt p f 5t a-APLOi 5c his scheme, the sens t th e photo 

m ^ j < [H'!i«« 

acoivi; compound. 

roj>?aG v f 5 >r n > i »n i <. t it f- 

[0009] i ' i " 1 - i 

< ^ h rnoiety 

00 V - - , ^ " t r "2 -' - * tt o ' r r ee mm > , > i 

1 t 1 on 25.02.1098 describes electroluminescent devices having at ieast one luminescent medium comprising 
Si; cues. 

J" " el org nic ( 3 known as benaa c >rodi 

highly t he n EL, devices, in particaiar : ftte censasoles are found to oroduoe bare r 'vhen they are 

1 * v. E L m - v N 4 - n-irnp v 

of transporting electrons elhcieafiy and therefore they can be used advantageously as the electron-transport layer in 
55 devicfj 

[00121 " ; 5 , - °ction-t a^x>>t n^te^al " oi 1 ' > " 

ihe tvganic PL dovk.os compfisfng an anode, a cathode, and an organic. EL medium between the anode and the 
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cathode; 

hta ~ medium contains an electron-transport layer: the e i ! n v layer contains a beooazole compound 
of motocuisir formula (1): 



a) 



wherein: 

r . t v ' ■>< 

2 is NR or S; and 

2S 

R and R" am individually hydrogen, amy; of from 1 io 24 carbon atoms, for example, propyl, L-buiyL heptyi, 
i the like, ary! or tieteromfom substituted i of from 5 to 20 cordon atom-;, fee exa-rubm phenyl 
?v -sgphthi fun soyi. { moiin stems: or halo s eh as 

t c r xj; 

'0C13' * n<, a i bo setter apr. ©dated by ri 

35 oes t - v " < * - '* o / which: 

- > " tK - e> - fE ,o c 

c 5 ■* K v. ' ) i ih i< iu k-xor t t.x n'O 

SO > t , , * c 1 v i i r >r s •> " ~> 

h < ( is an eiectnoatiy emulating and optically transparent na as glass ar plastic. Anode 104 is separated 

i as>^ < v. « = c o'\3 , 

thm films. Layer 110 located on tbe anode forms a holedmnspc-rt lay-it of the organic B. medians Located above the 
hois-trans yer Is la h - ; f * ! f t m 

■m < ui' . . ^ ~ o ' N ^ \ ' s dd d "! l . * " , ■ - ! s 

j ov ^ o < 1 

t <_ t to me < oi i a i . tt\n ^ 

\; :r<Sc me electro j-ir ' 

Oj ■> ■> -i ht 1 t „ ■> Th -> v v - 

in hoe- pit recombination and a miease o? energy in pari as; t thus producing eiechcUundnescence 
jlt;16^ t - ' f - iuti 

peat and tno eino.fmmdmooport layer:; where ;he probability for producing eceofroiumineseence to tbe highest. Ties 

Page 913, 1887] and is> done by choosing earner injecting; electrodes of suitable work-functions ano transport materials 
a or A tc "b ■> j tht ,o' so 

eleotnpdes, the recon;bt:;oilc:-n of bole arid eicotrcn would generally do much less radiative due to the effect of radiative 

55 oj" 1 - - i ! p he Invertion. I 

t i > )i S ^-5 - ■> rt: v * v T r 'dl 

208, which, as shown, consists of three superimposed. layers of organic thin films. Layer 210 adjacent to anode 204 
b the hoie-transpert layer. Layer 214 adjacent to cathode 206 Is the electron-transport layer Layer 212 which Is so 
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between the lohe-bauspon layer and the electron transport iayer - the layer This / layer ■% ^ 

serves as She- oeyrpuomoeon layer where She hois- and electron recombmes. 

[0013] N s: raced 

in device 200 to function primarily as (he site for hole-electron recombination and thus ©fectroiuminescetsce. in this 
* ! <. **\ ^ou r ; e vie^ 5 ; " •< no < ~ v 

1 ^ k ^ ^ - x n 1 > 'l > 3 < <) ( < , t 

cisncy. Likewise, the electron any holy transport levers car- be optimized ^ n a ice J carrier transport properly: 
0019 i ,-.1^^1,0,-,, „ » > 

and transparent support Is layer 302. The anode 304 -s separated t the cathode 306 by an EL v i 308, which, 
<sshA! eon; - , } l - h teste-. ^ ' >. * <\ e \ e " 

< \; n - t\ the hole-transport tayer 312 he luminescent layer 314, the s-leciron-tr&rssporl 

koo . "S e ~ <- v ( f f 

injection laye; ear; an environ eyoobon layers are added to improve the injection i J v of the respective anode 
s c v hods t Is ur < instructed f <■ h 

o' p 3 ! t 1 1 

10020 e ^ * - - 

i ^ ( , " .H- lilt ^' ^ •> " v X v t - "If 

** 1 > - 1 - r 1 leat ■ * -o S^Tj ? 

any appropriate eoootrake such as opaque semiconductor and ceramic wafers can be used. Of course, it is necessary 
< tra srenl top electrode. 

[90211 < - - i - S' - t - ' ' . , , f 

300. 

10022] \ so coma aporp's vie »mpo >d forms t'^c > »fe i »jt ho ^ i) " -. ' e - - o > do > op.. 

evict;. A f o ompound nyc ;ou turah t > t 1 - - esapcr >h\ , s 

structure, Inclueied pcrphlne Itseli. Ar;y or the prophyrimc compounds discloses in lJS-A-3,936,031 orUS-A-4,358,420, 
can be employed. 

[0023] ^ t ( ; , m ^ c 




s ooie 
Q is - H : 



r s and T ; * repress • 

s>o " « ~ - \ V - x -„ j a 

Preferred askyi moieties contain from about 1 to 6 carbon atoms while phenyl constitutes a preferred aryi re :>tety 
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\ ">K N 8 'O ! <• n i J tf 1-5 iiX - ir^ *Cf f 3(1 




\ - , >\ v ^ ^ <■ -31 -a a . 

trveo two or ht M osstl ma 

z c pa sd:vi<n ->k^c and cj'twstfy copper, lead and platinum. 



Forphine 

i •> a - - „ - copper (ii) 

Copper , - x - - 

Chmmmm pniboioocamee fluoride 

m<m ^ ii,n »r i n i " i f ii 

tertiary amine, where -he latter :s; understood to be s compound containing si least one bivalent nitrogen atom that Is 
bonded only to carbon atoms, at ' one el ■■ is a member of an aromatic ring, in one form the aromatic tertiary 
j' <o f < be an aryiamina scon as a monaryiamine, ik. ■> - no ta s - or a po:ymene easamlne. Exemrolaty 

f - - Ot^e saitabio ^ ' 

radicals and/or >< . , - a; one active hydrogen a m- gmnp are disclosed m " ^ > > N end US-A- 

3,8:58.520. 

si v. ^ compounds induce bmse represented Cy structural formuia {SVJ. 



50 



(IV) 
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"i x: Q . jponasntiy s wtiary a -nine moieties ■< - 

Q is a linking group such as an aryiene. cycioaikviene, oramytene group of a carbon to carbon bond, 
o t ihoss satisfying structural formula ( V): 




(V) 



R'sndR it- 1 ! S ! , R ) t 

P f < h, * < s hi h 1 5 b 1 * n 




(VI) 

50030] f * s ' 

jwc tiiasylamioo groups, such as indicated by formula (V1J), «nkixi through an aryfew group: 




(VII) 
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JSC in kit i v i T - * - i i ik I r 

about 1 to 6 carotm saonis. The- cycbaikyi moieties can contain r 3 to about 10 carbors t -;u iyp;;:;5Hy ti 
u six Ot Sfi ? r s i sper,! it fes \° <r 

and aryisr* mottle - eferat my s i n< moieties 

ir i fi ig 



55 
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£0833] The luminescent layer [layer 3 14 of Fig. 3] of the organic EL medium comprises of a {umin&soent or fiuorescent 

am j Ue K " - c -s s it > I ! ^ - eise i * 

sit i org {hat is a pure materia! with a high 

? eff ninum, (AfqK which f xj esexce8< i 

t e - >» * ht ^ ^ " f IT l 3 ' I I S , ) 

of s host material dopeo wish one or mors components of fluorescent dyes Ussnq fob method highly efficient EL 
devices can be constructed. Simultaneously, the- color of the EL devices can be tuned by using iiuore-seenS dyes of 

rent smis J ens! This dopant sche 

details for EL devices using Aiq as the host material by Tang ana others y. Apoiiea Physios, Vol 65, Pages 3610-3816, 
>i-m LS-a i 'ye ;v 
[0034] 

v iissio vhe resent in a hos ' ! i. s the ene 

difference between the highest occupied molecular orbital and the lowest unoccupied molecular orbital of the molecule 
For efficient « the dopant ! 

tlopan? Is smaller ' that pi ;be host mater ;sl. An advantage of using a 1 host such as benznzote is S its bandgag 
is ) ! f large to effect energy transfer to s range of commonly available fluorescent dyes emttoog t me blue. 
These blue dopants includes sournarins. sbibenes, distyfyfstilbenes. derivatives of anthracene, tehacene, peryiemy 
and other conjugated cent- enolds. Other dopants for EL emissions at longer wavelengths inducts eournauns, rhodarm 
less and other green or red emitting fluorescent ayes. 

|e035| in the practice of the present invention, the class of organic materials useful ot ->n the ' ' > >t 

layer (Lstye- 31 6 of Fig. 3.1 ol the organs EL devices has the molecular formula as follows: 




n 



Formula I 

wuerem: 

n is an integm * ' 3 \ 3; 
Z is NR or 3, and 

R artd R" i individually hydrogen; alky; of from 1 to 24 carbon atoms, for example, propyl, i-butyb hepiyb and 
> t <. - ^ < - < _ ) o ' s < 1 n v f a 

ring; 

8 Is a linkage unit consisting of as a > substituted sikyi, or subsltuted ary; which soniugsmh or . t r 
-\ on-;,- • muitlmo petveaooios together 



Group 1: 
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is 




Group 5: 

2$ 



.50 




Group S: 

SO 



h which Z s o qCN 
Group 7: 
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and 




- < <ar< prep jt 3 - thi i ai\ f V ■• • t > . 

-<-- «. (. ' ^ d aromatic r 

Group 8: 



55 




m which Z is. 0 or C(CM} 2 : and 



b03- 

o24 jnatoi exarnpls, s>k x 2 ss u ! siks; s 
© to 20 cartx-n mows. ;or example, phenyl and napfitfiyt orhato such as chiotG Sucre joc tho !i> 
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R : indiyidusiiy comprise the atoms; necessary t c >. * a fused j -~ 
Group 9- 
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Th« eA<<. i n i if organic EL medium preferably abacid have a i electron mobility. A high mobility 

T,ais«a! woifld im f n owe m the transport i3yar and ■hemdorea h igher efficiency for the EL devics. 

in add-on. it is Aghb' desirable tor the eleelromiransport n-sstsria; to nave a wide banegap. thai is with an energy gap 
;o; > j } n i * f t i ,! t* w i ^ v iv t t j nt < y 

io( la sandwiched bstween the ^ = ^ ) ana She f f * save'' cat; transmit in . 

t - ^hn v i . < ^ K 

I, n< v. v or charge transfer from me Xnaneaceni a = back to the transport a > favorabk?. u oceAning t 
i", e;n;samn primarily m 1 iamlnesceryi layer 

fOv." r - 1 < h * < 

abie - sysr having a thsckns 'b t a A pre ft 

memos for kxrnis amga i amis . i ; - - : '< . tit - * " - * '- ' t- m: 
can be karaed by this method. SpeeAcaiiy, the individual layer thickness as low as aboni 50 nm (50 A) oars be com 

OCCa - t >- > t? « c > » t i , f - , - 

taming the ' ' materia;. A combination of spin-coating method and vacuum vapor deposition method h; aiso ;,soA < 

so is intended to transmit light from toe organic EL device through the anode, ibis can be conveniently achieved by coating 

psak: c-r plastic film, in one form the organic EX devices of this invention cars follow the historical practice of inciodmg 
s t n v < j n , ') ' ^y . A'-' X 

3.172,862. US-A-3.173 060. Dresner Doable injection ElectroJarronescence A •> ' v \ RCA Review, Volume 30, 

OO^C oe es of this werUton can employ a cathode consttuctec c sn, a t 

x ow work furtehoo ? sarsfo aught to b« useful for this purpose line pecte I >ncatio performance a i 
s & be saiizedfo) >rrt hiq the cathode of u eombinatk *u v sort 
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seas! one other metal For further disciosura. see US- A~4. 885,211. 

5 V X>4^ ! ■> > - * 4 

i t n 3 be z > < s 

1004,;' c s s ^ n 

?o added 1,3,5--bei^of>e;no3ffoonyi chloride {8.0 0.03 mo!) in portion at room temperature under nitrogen. The reaction 
•yjixi j was ■stsrmd a 

hour. After cooling the reaction mUfure was poured into 300 mi of cool water with stirring. The resulted preclpaa-es 
' e J e N e< ! v >- v <, ! eate - Si * - it * ■' en. mi i , •- e> 0. : L e c ° - 

m f<j>i P ,>: >tic 4. Z ~ \o . >m[ p i > V- r m «otel(TPBI). 

[80431 " r >fer. -m, 

B r :-atk Vt was 

( Terr pressu re (2.5 x 10- Pa 

se 

f xamph r . * cn and performance 

[0044] en fth< tion was oonstr fossowi h 

structure has three organc: layers, namely, a hole-injection layer, a hole transport layer sect an clochec-transport layer. 

?s 

n-.. ^rMr^te was s<?nu< f c a; seie-pe \ 

t vapo'and expose < 
A N - '.«« 15 nm (ISO A) was then deposited on top of the fTO coated 

substrate by evaporation from a mm, coal 
so T t , , 1 " v m x - m ~ x m ^ > \ f 

nytbenaidme fJOee- 1600 A), also by evaporation from a tantafum boat. 

} An elechon-.iransoor >r of TPBi 50 nn • {500 A \Q tey« 

.^5 teco s r ) •■ hy < * ^ / o - i\fCTn.\M< jix,\rtn <u m A> 

36 a 'i hi - ih iypsekag 

in 3 Sr* ; , , 1 N - 1 1 carrier!!. 

<0*4t> ' v m N t v o ,vnl i St : mh ;< 

h >Uk, ' -sst >f '^'Crt) >« stes \- 53 a < s - 3.16 Tfo 

specimm shown in Fes. 4 has a - scission at <160 em. This EL spectrum vesicates that EL. emissmn originates tree! 
■re tee ftieciroreeansoori TPBi Saver. 

Example 4 

[0047 < 

*> t t e * sport syt 

« ('a > v t vv ^-oq 
decreased 'm toluene vapor arm exposed to ultraviolet light and 02orte for a few minutes, 
t v h (. c ( ' , i > the ITO coated 

hi N l b - ' s <■ - \ 

t atos i : ratio 




(90481 



"he above sequence completed the deposition of the EL device, i he device was then hermetically packaged 
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in a dry gtcve box for protection agairsst ambient environment, 

[0649] Th« ght output from this EL device was 631 cd/m 2 when it was driven by a u er s<o csof< ft/ 

s bias ve :<\e r r ^ =•» ' s ->or is green with 1931 CIE coior coordinates or" X - 0 ;-i*> and V - : -55? Tbo EL 

spectrin as i s S 8 n 

5 

E;xarnpic 5 

30^0 •> "rtion wa consfrm tp 1 ir he < i^bi, ? <" 

i ^ -.vet -and a eiectron-transport layer. 

w 

a) An ITG glass substrate was sequentially uitrascriiested in a comroetctai detergent rinsed in detanked wares; 

\ i f ' jf« n » vs 

5} A hole injection layer of copper pnAslocysnlne 15 r;m (150 A; was then deposited or; sop of tire ITO >a ft 

SUSSffSt' !\ i ' 

ts ) I s s t < ,. I i t -s s I I MV fHM II 

of the 170 crass, also by es >ora - - tsiumbo 

d A iumlnesceA lave;- of i'^;''^,n 30 rsm ;300 At was ' ^ deposited ooto the 

hole transport bayer. 

n t hen deposited onto ;h t e 

rs On rop 1 $ deposited a cameec *C » 

of Mg and Ag. 

[0051] Tbeabo e EL T i * k 

i , „ , . ' 1 v a > ' ' " - ininvrt 

rs [m?r] ° b a < « " . \ t ' 1 ' > i. nAe,< 

The El '-oAo; ^ rbao -vsp ^ notes- coordinates of X = 0. 1 54 and Y - 0.153. Tha II L - to, - < > 1 
St 4gfj nn.. 

[D053] A ^ , 1 1 

i •> \ » -.port layer and a electron-transport layer. 

^- e* v-A 

06 i v u < > , 1 w , -> * , j r c3 \ .it" 

\ >< , [ i * anme 15 om {150 A) was men deposited m top of the ITG coated 

i 3 _ ' - t^a 

r > i m s ^i- « )hs A A ; ' r < * < ^ i 1 ' 

■ "■ ITO plass. also by eweroralloo Asm a tantalum boa; 
•a) o} A tuminescent layer of t a ! hyij: e t v tc /< ^ ;B-Alq. 37.5 nm 375 

* a : ' ^ >-e - -r 

e) An electron-transport layer TP8I 37.5 cm 1375 A) was then deposited onto the luminescent layer. 

t! On top of the eteetron-traeseart layer was deposited a cathode 200 ram (2000 A; termed of a 10 1 ataraso rai^a 



^{3Q54] V i " > 5, !j - 

The EL nolo; is"bi'.je-gfeen with 1931 CIE color coordinates of X = 0.208 and Y - 0,360. The EL spectrum has a peak 



(375A; instead ofTPBb TPs suminsnce output or mis EL device was 460 cd/nA when it was ohveo by s corrent source 
of 20 ' AA 1 The CIE color co-ordinates are X - 0.214 and Y * 0373 The Et. spectrum has a peaK emission at 432 
!ioi. This exsmpie lilrrstnatos mm TBPi as sn electron-transport material produces s more efficient EL devices than Aiq. 
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Parti 




;0057j 
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0.1- Oiivics; 


102 


SubsPrate 


104 


Anods 


108 




103 


Orgerslc 01 scsriiui'c 


110 


Hois 1 snspoft aye;- 


112 


Bestron-fe-ansport layer 


114 


External power source 


116 


Conductor 


118 


Conductor 


120 


Hates 




Eier.Pocr 




EL device 


,r.02 


BubsOvOc 


204 


Anode 


206 


Cathode 


SOB 


Organic EL medium 


210 


i - j , 


212 


Lerelnesesnt he/rc 


214 


Bactrnn-transpnrt layer 


300 


EL device 


302 


Substrain 


304 


Anods 


306 


Cathode 


308 


< v ^ ot -ictiuri 


310 


HoieOc:eci;cr; layer 


Paris Usi conVd 




312 


Hoin4ransp<sr$ layer 


314 


Purninescent lays; 


316 


EiecSrors-ifsnsport layer 


318 


Eseciron-lrslecOori layer 



Claim* 

1. An organic £ I - i<r 3 s 1 i eel < t lining 

a compound el Penzazdes oi tee formula: 




Formula I 
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wherein: 



r> is an Integer of from 3 to 3; 
ZisNRorS; snd 

R and R' &t« individually hydrogen; alky! of from 1 to 24 carbon atoms, for example, propyl. bbciys, heptyi. 
Msdtheiiteijaryiorhetsro-atomsiibstitutsd t t 

and nachthyi, ^ ihienyl, pyridyi, i < ^ > and other hcterocyciso sysiems; or hak: such sss 
ohtoro, fsuoro; or atoms necessary to complete a fused aromatic ring: 

8 is a linkage im;S corisisiing v * < substituted alky!, or summuted sryi which * m/a ' or unoonim 
i > < - - togett 

An organic EL. device as claimed in dalro 1, therein the ti c j unit B coososs of: 





or 




woe as ein me linkage unit 8 consists < 




Of 




4. An orgsrwc rl device as daimod <n Ci3;m 1 wherein the linkage unit 8 consists of: 
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10 




5. An organic £1 davsce as ciairaed :n Claim 1 wherein the linkage unit 8 consists of: 





or 

5S 
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An oicansc: EL devics as daimed in Ciiiirn i wherein toe linkage unit B consists of: 
Z 




- ^ ■- ( t, ; , o v . N ^ N f \ ta r k .y-v } n t ■■ - - - '■ 

exorn^ie, phenyl s^i nophshyi; or halo such as ch;oro, fiuoro, and \ \ or R an: 
, , s ^- -> ^ i . i c n: 
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inwhschZisOorC{CN> ? ; or 




i f i' N i s ii t - - ■> Zr --HR CRR', or NR >d F an \ 

( „ tacit* if ha st hIm hoc and tot <. ^ F * 

18. An organic El device as claimed in Claim i wherein the linkage unit S consists of; 




Or 
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FT 




4™ 



sOot CiCN 3.SC H HR HP m r 

aliphatic of from 1 to 24 carbon sterns, for example, propyl i-butyS. heptyi, and She i;ke, aryi of from 6 to 20 hi 

atoms, f o -\ ^ ^ <v ^ ^ ~ t > 1 ► x 

v ^ >Ot < J > « -tcimg. 



Patentanspruche 

1. , ' ' f f J - ' v. It. Ho f T 



o aloe gar;:«; Zah\ von 3 brs 8 1st: 
Z hi NR odsr S; und 

R t ;nof ssno - - t ?4 Kohienstcffatomen. beisp e;=sv. .ju ;Pt> ..v Hepr, 

i A 5- a ( **e Aryi aus 5 bis 20 K 1 »M if c o rtt ► •> < i i 

N >h% ft hfe Quia « andere hetero^K gsn wle Chip 

~ „ji c^8f -Mc < . iK3koodens<erten8c gs 5 

8 ist eiae Verkettungseinheis. aus - s>l * subsfituiertem ■ !■ ocier subotitoiarieiri A ' wdcPe koojappsot 

eruok ; - ' > i'L> o - mo o e Jtndet 

2, - >. < dadurch gekennzese net dass i 

hsiS B Peoteh; aoo' 




Forme! 1 



wobei: 



Oder 
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4. Cm ^ N > _ - dacitirch gekennzeichsiet, tiass die 8ir;;Mijis : :j: 
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heft B bosiahs a;. ; y: 



ocsir 




;hAnspruch1,dadurehgekeri!ij:eichnet, das? - , ■■ 

^ B .Jr. aus: 




dadurch gekennzeichne*. dass ; « Si«xi:;r.gsek- 
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1 :;vj Kohief^-ofiaioiiior:. bekpkisws^e Propyl T-Buryj Hsptyi usw.. Ary: aus 6 fciS: 20 Koh^ristefta^nie;;':. 

^ f t . - if Oior F uo r us\ 1 i < 

Atorne. die ::-;r VervoHsdi; •■jigung eines kondens^riso 8er;;;o!nngs rxdwondg sind 
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- - - prucf dadurct gek nnzsi h et rf - 




wobei 2 O is! cdsr C;CN} 2 ; oder 



to- 

woti«! X i V r -w*is O. S SO,. Ch^. CHR. CRR* Oder NR sine! uftd R i nd R st w 

Alspbaten sus; i bis Kohierreloffoioman, b«ispie!:iw«!SiJ Propyl, T-Buiyi.. Hopiy: ijxw., Aryl a;;;- 6 bis 20 Kohtev 
jffa ipriinyl: oder Haloqene, wie ( v vv : oder R unci R 8s; > 

, „ ■ no g S!t >cS, 

0 n 1, dadurch gekennzeichnet, dsss h , ; - 

; ! i hsis B Desteht aus; 



55- 
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?c Z \ x i H R . C R N 

gesatagte A:lpna;an aus 1 b;» 2*1 f » 1 <- . i , Propyl T-8utyt, Heptyi usw.: Ary! aus 8 bis 

£0Kohj< offal v e Ph-jn nci Naphtf jer Halogens, wfe Chi? u w o^- ^ <i> 



■a Disposiiif ortjsnique £L, cornprenant one anode a; una caihode : el au main?, una caacPe inansanaeosa cfeieoirons 
.tenant as : i j torn jfe 




Formula 1 



• v a ;n ^ v 

n v { v ^ = . C v 

Z -uapfesenp; *-ln no S ; s;> 

35 <. -f I - k i 

pie un groopa ; a , e - t. h V bapfyis at granges slnillalres : on groups aryie no on groups aryie sabs;i?ue 

p , { - J< -.» v b u ivh i ^ . v - l> <■ 

oyk; ; es system 5 i hioro ou Hooro ; ou U:;s atom 
nenessaaes poor compiler an noyau 3o>maPq(.ie condnn'je . 

<S B est an aiemont , liaison conssJioe d'un groups aikyPi, • (■ _ subside at; aryla aabsiliue qui. Pa tacan 
eaaxpjgnee ca ana. rasa las a.ulbplen groupes bensaaoles. 

2. ' "i -tit^s 
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■5 




3, Dtepositif osganicsus £L ssio ;vo on 1 . dans ieq 6menl de im^c 8 est coostilud d« 
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iX) 





r -dsr^'jon 1 dans leque, ' 6 «,> v ant : ? 
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?5 



7. Dispo$!t:? organique EL seion fa revindication 1 . dans iequei re&mem de liaison B est < v - n de 

5C 
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.dans issues® Z represents O ou C{CN} a . 

o s t- Et sate t s ^ s : " 1 cians eq ' s - E s c it! u< j 



s r „ tjJ e , x -r-^'-sio o s o o f r v s i t < 

a ft > > a < 1 a 24 aiomes arbc par exernf. ott| prop} c 

feuiyse. heptyk; cn aroapes simiusires ; un groups aryto a a 6 a 20 Monies cie osrOona, par exea^pte • groups 
phenyls ou <■> > ' ; ha to Is! que chloro, fiaoro et simiiaires ; ou R I R' comprennem separ&mem les atomes 
t&ceSsaSrea pour completer un noyau sromatiqu* condense. 

t n t ' t . -1 <r i<- ' nt {< (S ! L t-ot T!*j 




Sara; :aqur;iie Z represents 0 ou C(CN} 2 ; ou 



L f O. S. SOj ; CHj. CHR, CRR' ou NR ; el R si f s 

' < (. i (X - ! J ( * < i 

- ""nij.'res , tjn gfoupr a< , ^ ■> a 

^ t< " * a f „ !. C -fS R v. >- t f >- 

•■; t - a .. - u-> pos^r corr.t-istef un noyau aromatique condense. 
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19, Di&posttif organsque EL seioo hi rsveodiestion 1 , dans iequei ('element cte liaison B est constftue tie : 




eO,S > CHR. CRR* ou N x -i e? 

s-oroen! sepoaamero un hydrogens? ; un groupe aiiphatique sature ayant 1 a 24 atomes ae carbone. par eKsmpk; 
un groups propyls. PouUyio. hooty; ; > at gauges i n - ' , i groups aryle ayaro 6 a 20 atomes cie earbone, par 
oxompiB uo pr;>ops phenyls ou naphiyte . halo * sue chioro : fluoro et sirntisire'S : ou R ei R' >r ot saipa- 
remeoi bs .abmes nouassaaes , completer on noyau aromatique condense. 
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FIG 2 
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